Acoustic signals must be transmitted from a signaller to a receiver during which time they become modified. The acoustic adaptation hypothesis suggests that selection should shape the structure of long-distance signals to maximize transmission through different habitats. A specific prediction of the acoustic adaptation hypothesis is that long-distance signals of animals in their native habitat are expected to change less during transmission than non-native signals within that habitat. This prediction was tested using the alarm calls of four species of marmots that live in acoustically different habitats and produce species-specific, long-distance alarm vocalizations: yellow-bellied marmot, Marmota flaviventris; Olympic marmot, M. olympus; hoary marmot, M. caligata; and woodchuck, M. monax. By doing so, we evaluated the relative importance the acoustic environment plays on selecting for divergent marmot alarm calls. Representative alarm calls of the four species were broadcast and rerecorded in each species' habitat at four distances from a source. Rerecorded, and therefore degraded alarm calls, were compared to undegraded calls using spectrogram correlation. If each species' alarm call was transmitted with less overall degradation in its own environment, a significant interaction between species' habitat and species' call type would be expected. Transmission fidelity at each of four distances was treated as a multivariate response and differences among habitat and call type were tested in a two-way MANOVA. Although significant overall differences in the transmission properties of the habitats were found, and significant overall differences in the transmission properties of the call types were found, there was no significant interaction between habitat and call type. Thus, the evidence did not support the acoustic adaptation hypothesis for these marmot species. Factors other than maximizing long-distance transmission through the environment may be important in the evolution of species-specific marmot alarm calls.
Animal communication requires signals to be transmitted from a signaller to a receiver. Over distance, biologically important sounds may attenuate (i.e. experience amplitude loss), degrade (i.e. change acoustic structure), and compete with background noise (Wiley & Richards 1978 , 1982 Dusenbery 1992; Endler 1992; Forrest 1994) . Thus, we might expect selection to modify the structure of long-distance acoustic signals to maximize their transmission in different habitats (the acoustic adaptation hypothesis : Morton 1975; Hansen 1979; Rothstein & Fleischer 1987) .
A detailed review of bioacoustics can be found elsewhere (e.g. Bradbury & Vehrencamp 1998). Briefly, attenuation due to spherical spreading will affect all signals generated from a point source with an expected decrease of 6 dB per doubling of distance. Additional attenuation of a signal will result from temperature-and humidity-dependent molecular absorption, as well as from scattering, reflection, diffraction and refraction of sound in directions away from the receiver. In addition to attenuation, signals may degrade in at least three ways (see Morton 1986 for definition of degradation). First, frequency-dependent attenuation may change a signal's overall structure when some frequencies attenuate more rapidly than other frequencies within a signal. Second, reverberation may blur together components of a signal which experience different path lengths and thereby change a signal's overall structure. Reverberation is caused by reflected, refracted, diffracted or scattered portions of a signal later re-entering the main beam of sound propagation. Third, irregular amplitude fluctuations change the internal amplitude patterns of a signal. Specifically, heterogeneoustemperature and wind gradients differentially refract sound waves.
